A dog with a lymphoproliferative disease resembling the Skzary syndrome variant of mycosis fungoides in man had large numbers of circulating morphologically abnormal lymphoid cells, multicentric cutaneous nodules and plaques, and extracutaneous involvement of lymph nodes and viscera. The presence of Pautrier's microabscesses, intracutaneous hyperchromatic cells, and leukemic cells with convoluted nuclei distinguished the disease from other types of cutaneous lymphoma.
SCzary syndrome and mycosis fungoides are part of a spectrum of malignant cutaneous T cell lymphomas in man.1.2.7.9.16.17 A characteristic histologic feature of cutaneous T cell lymphoma is the presence of Pautrier's microabscesses which are small intraepithelial clusters of tumor cells. 22 In addition, hyperchromatic cells and cells with convoluted indented nuclei (mycosis cells) have diagnostic value. 22 The SCzary syndrome is a variant of cutaneous T cell lymphqma characterized by the presence of circulating morphologically bizarre lymphoid cells now recognized as malignant T lymphocytes.2* I Lymphoproliferative diseases resembling cutaneous T cell lymphomas have been described previously in the dog.6. 14* ' ' 3 '9*25*26 *33 There has been no previous report of the SCzary syndrome variant in the dog.
Case History
A ten-year-old intact male Scottish terrier had a two-week history of pruritis. Initial physical examination revealed a circular moist raised erythematous lesion, one cm in thickness and three cm in diameter on the prepuce. The dog was treated with intralesional and oral corticosteroids which resulted in clinical improvement. The dog was admitted 15 days later with pruritis and multiple circular skin lesions on the shoulder and ventral neck region which were three cm in diameter. A complete blood count (table I) , serum chemistry, and needle aspiration of the cutaneous lesions were done. The dog was referred to the Colorado State University Comparative Oncology Unit, 18 days following initial presentation for therapy and confirmation of the diagnosis of cutaneous lymphosarcoma with leukemia. On arrival, the dog had numerous one to three cm firm, raised, moist erythematous lesions over the entire body and hepatomegaly.
Hematologic findings were similar to those observed by the referring veterinarian (table I). The dog was mildly anemic with a mature and immature neutrophilia, and a lymphocytosis. Approximately 50% of the lymphocytes were large cells (1 5-20 pm in diameter) with folded and grooved nuclei. The nucleus to cytoplasm ratio was high, and the cytoplasm was lightly to moderately basophilic (figs. 1,2). Large cytoplasmic vacuoles were present in approximately 5% of the abnormal A bone marrow aspirate was very cellular with numerous megakaryocytes present. The myeloid to erythroid ratio was 10 with numerous promyelocytes and myelocytes. Erythroid precursors were relatively few, and iron stores appeared to be increased. Although there were a few abnormal lymphoid cells, these were thought to represent blood contamination and not evidence of marrow involvement.
A needle aspirate of a cutaneous lesion consisted of many immature lymphocytes, a few of which had folded nuclei, and a few macrophages and neutrophils ( fig. 4 ).
Cutaneous lymphosarcoma with leukemia similar to that described in Sizary syndrome in man was diagnosed. A treatment regimen of 30 mg/m2 intravenous doxorubicin hydrochloride (Adriamycin, Adria Laboratories, Inc., Columbus, OH) every three weeks and 1 mg/kg/day oral prednisone (Deltasone, Upjohn Co., Kalamazoo, MI) was initiated. A few days following the initiation of therapy, the cutaneous lesions showed a reduction in size and erythema, and the total lymphocyte count decreased by day 22 (table I) . The tip of the tongue became necrotic and was amputated one week following therapy. Two weeks after treatment was begun (day 37), the dog became depressed and dyspneic. A complete blood count and biochemical profile revealed nonregenerative anemia with a markedly elevated lymphocyte count (table I) , blood urea nitrogen of 109 mg/dl, and serum alkaline phosphatase of 424 IU/I. The dog was killed painlessly due to the poor hematologic response to therapy and deteriorating condition.
Tissues for histologic examination were collected in 10% neutral buffered formalin, embedded in parafin, sectioned at 6 pm, and stained with hematoxylin and eosin (HE). For electron microscopy, formalin-fixed cutaneous tissues were rinsed in phosphate buffered saline, post-fixed in Os04, embedded in plastic, and stained with uranyl acetate and lead citrate.
Results
At necropsy, numerous exudative, elevated flat circular cutaneous lesions were present. The rostra1 free edge of the tongue had been removed, leaving a reddened smooth surface. The spleen and sublumbar, hepatic and mesenteric lymph nodes were enlarged. The liver was enlarged slightly with numerous diffuse white foci up to 1 cm in diameter in the parenchyma. The lungs were mottled, pale, and thickened.
Microscopically, the thickened plaques in the skin had an irregularly acanthotic epidermis overlying a moderately edematous papillary dermis which, along with the reticular dermis, was infiltrated heavily by deeply basophilic cells. These cells formed coalescing areas between collagen fibers and extended through all dermal regions up to and including the epidermis. Numerous small clusters of tumor cells resembling Pautner's microabscesses were within the epidermis ( fig. 5 ). Adnexal structures were surrounded by dense aggregates of neoplastic cells. The cells were pleomorphic with large, ovoid or cleaved, moderately ba- sophilic nuclei which frequently contained multiple nucleoli. There were moderate amounts of cytoplasm, and numerous mitotic figures were seen. Neoplastic lymphoid cells similar to those in the skin filled the parenchyma of the spleen. Lymph nodes were infiltrated similarly, although corticomedullary differentiation and germinal centers were discernible. These neoplastic cells were also in the tongue, both within the epithelium and vasculature. A few vessels in the tongue contained dense fibrin thrombi and may have been responsible for the infarcted tip of the tongue. The liver was infiltrated with lymphoblasts in the hepatic sinusoids and periportal and centrilobular areas. The lungs were infiltrated diffusely, most prominently in peribronchiolar and perivascular areas, but also in interalveolar septa ( fig. 6 ). The kidneys contained small aggregates of lymphoblasts in the cortex and medulla with large perivascular collections at the corticomedullary junction. Several large arterioles in the myocardium contained thrombi. Neoplasic cells infiltrated the heart focally, especially in those areas near thrombi and in the contiguous necrotic myocardial tissue. Other sites of neoplastic infiltration included the omentum and the muscularis and serosa of the stomach and small intestine.
Ultrastructural features of neoplastic cells in the epidermis were as previously described. 26 Nuclei of the cells were folded extensively or cerebriform ( fig. 7) , cytoplasm was scant with few organelles other than mitochondria, and plasma membranes were irregular, frequently forming pseudopod-like projections between keratinocytes. These cells were found singly or in small clusters within the epidermis and resulted in displacement of and loss of desmosomes between adjacent epidermal cells. Cells with identical features were in the dermis.
Discussion
Mycosis fungoides, first described in man in 1806, was so named because the cutaneous tumors resembled mushrooms." This disease usually is reported as having three distinct cutaneous stages which include pruritic erythematoid or eczematoid patches, infiltrative placques, and cutaneous tumors.17 Although these lesions usually evolve over a period of years, cutaneous tumors may arise without preceding lesions.16 Stzary syndrome was described first in 1938 in a group of human patients with the erythroderma stage of mycosis fungoides and mononuclear cells with hyperchromatic convoluted nuclei in their peripheral blood. '* The abnormal circulating cells were similar morphologically to those cells observed in the skin and later were shown to be malignant T cell^.^.''
The literature contains conflicting views on several aspects of SCzary syndrome. While earlier reports described circulating malignant T cells only in some patients with the erythroderma stage of mycosis fungoides,27.'9. 30 others now indicate that careful examination of peripheral blood films reveals that virtually all patients with erythroderma have circulating malignant T cells, 13.23. 28 as do approximately 40% of patients in the plaque and tumor stage^.'^.^^.^' Mycosis fungoides and SCzary syndrome, rather than being separate entities, are now recognized as variants of cutaneous T cell lymphoma, a condition in which there may or may not be malignant circulating T cells in detectable numbers.'.' Patients with mycosis fungoides and leukemia still are classified as having Slzary syndrome. Historically, circulating malignant cells have been difficult to detect; while some patients have frank leukemia, the majority have normal lymphocyte counts or lymphopenia.2 Circulating malignant T lymphocytes may be the large (15 pm) or small (10 pm) cell variant4,'*; highly grooved, convoluted or folded nuclei allow them to be distinguished from normal and the malignant (Bcell) lymphocytes of chronic lymphocytic leukemia. The nucleus to cytoplasm ratio usually is high. The cytoplasm is lightly basophilic. 18*27 Cytogenetic, ultrastructural, and immunologic studies may aid in identifying Stzary cells.". l 3 Malignant T cells first were thought to originate in the kin.^.^,'^.^' Re cent studies indicate that the skin is not the primary site of SCzary cell production. These cells now are believed to arise in the spleen and lymph nodes, circulate in the blood, and migrate into the Subpopulations of T cells may normally migrate to cutaneous sites in response to antigens introduced into the skin. 20 The abnormal lymphocytes in this Scottish terrier closely resembled those described in human patients with SCzary syndrome. They were detected easily in this dog due to the profound leukemia. While neoplastic cells have not been observed in the peripheral blood of previously reported cases of canine mycosis fungoideslike disease, careful examination of the blood film in affected dogs may enhance the detection of canine SCzary syndrome. The gross and histologic cutaneous lesions were strikingly similar to those previously described in dogs with mycosis fungoides-like disease and man with SCzary syndrome variant of mycosis fungoides.
Although cytologic examination of aspirates from cutaneous lesions were diagnostic for lymphoproliferative disease, very few cells were typical of mycosis cells. As is frequently the case in man with SCzary synd r~m e ,~.~ the bone marrow apparently was not involved. Our dog had extracutaneous involvement of lymph nodes, spleen, liver, heart, lung, and kidneys, as do approximately 70% of human patients with mycosis fungoides.2*22 Tissues most commonly involved in man are lymph node, lung, spleen, liver and k i d n e~.~~.~' The cellular composition of lymph node and viscera closely resembles that of the cutaneous lesions and aids in distinguishing mycosis fungoides from other malignant lymphoid neoplasms. 22 Extracutaneous involvement has been described previously in one dog with mycosis fungoides-like disease. 6 The disease in our patient appeared to have an acute onset which, although not typica1,'*2*6*25 has been described in man. 16 To date, the neoplastic cells in dogs with mycosis fungoides-like disease have not been proven to be T lymphocyte^.^^ Although canine T lymphocytes often lack classical Tcell markers observed in many2' more recent studies using monoclonal antibodies to recognize canine T cells are p r~m i s i n g . '~.~~ Studies aimed at identifying the neoplastic cells as T cells are pending in this dog. Some T cell leukemias and lymphomas in man represent a homogeneous proliferation of T cells committed to either helper or suppressor function. Immunologists anticipate the development of antisera which can alter the immunoregulatory balance in favor of helper or suppressor activity depending on the clinical requirement of the ~a t i e n t .~ Careful examination of blood films from dogs with cutaneous lymphosarcoma will likely reveal a significant percent have circulating S 6 zary cells. These dogs could prove useful models to study canine T cell immunoregulatory function.
